Protective effect of calcitriol on podocytes in spontaneously hypertensive rat.
Hypertension is a major global public health issue. Uncontrolled hypertension leads to organ damage, especially renal damage. Calcitriol is used to treat osteoporosis, promote bone formation, and increase bone mass. Previous studies have demonstrated that 1,25(OH)2D3, in addition to its classic role, also has multiple immune regulation and renoprotective functions and inhibits the activity of the renin-angiotensin-aldosterone system (RASS). The aim of the current study was to investigate the renoprotective effects of calcitriol in a spontaneously hypertensive rat (SHR) model. A total of 18 SHRs and 8 age-matched normal Wistar rats were enrolled. SHRs were randomly divided into a hypertensive nephropathy group (H), a hypertensive nephropathy treated with calcitriol group (D) and a control group (NS). The rats were sacrificed after 16 weeks of treatment. The blood pressure (BP) of rats were measured one time every 4 weeks. The levels of serum albumin, serum creatinine, blood calcium, serum Vitamin D and 24-h urinary protein were measured after 16 weeks treatment. The protein level of WT1, nephrin and vitamin D receptor (VDR) was examined by Western blotting and immunohistochemical staining. There were no notable changes in blood pressure or serum creatinine in group H and D compared with group NS. The albumin, calcium and vitamin D serum levels in group H were significantly decreased compared with group NS and significantly increased in group D compared with group H. The level of 24-h urine protein significantly increased in group H compared with group NS and significantly decreased in group D compared with group H. The expression of VDR, WT1 and nephrin in the kidney were all significantly decreased in group H compared with group NS and significantly increased in group D compared with group H. The present results indicated that there was injury of podocytes in hypertensive nephropathy, which can be ameliorated by calcitriol in SHR, but there was no significant anti-hypertensive effect. Vitamin D/VDR decreased proteinuria perhaps by increasing expression of nephrin and WT1 protein in podocyte of SHRs.